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\‘%he strengthening effect of gallium arsenide by indium additions is

A under examination. Interpretation of high temperature hardness results of

;k{ In-free and In-~containing GaAs suggests that the intermediate temperature
R
s&; hardening of these materials may be sufficient to reduce dislocation

densities by two orders of magnitude during growth, The third quarterly

;‘2. report describes the most recent mechanical tests in this study to better

93 » ¢

zﬁi understand the solid-solution strengthening in these systems.,
A4S
}Qﬁi (1) Progress
i:.:‘ - -In the previous report, hardness measurements on undoped and In-doped
EQ\ GaAs wafers were reported. Conversion of these data to critical resolved
. shear stress values show that the values are in the same range as those
‘355 experienced by the crystal during growth. The strengthening at higher
:ﬁ; temperatures with In addition is consistent with solution hardening being
e responsible for dislocation density reduction in In-doped GaAf) Based on
:'?‘ these results, a manuscript was submitted to the Journal of Applied Physics
o
:g'h in May.
liiﬁ The discrepancy between the present measurements and those reported by
%ﬁg Swaminathan and Copley (1975) and Tabache (1985) were postulated to be due
&g& to boron concentration. Boron levels in our samples were found to be 7 ppm
;f%a by weight (2x1018 atoms/cm3) by spark source mass spectrometry. However,
"j hardness measurements on GaAs wafers from Texas Instruments containing 1
3§i, ppm B and from Rockwell International containing less than O.1 ppm B showed
;;; no significant difference in the hardness values from room temperature to
&é; 700 °C compared to the 7 ppm B-containing materials.
Qﬂi Compression test fixtures were assembled and a trial test using a
§§§ (111) Si crystal was carried out at 7500C. The fixtures work to our

N
Gﬁg satisfaction. Specimens of GaAs for compression testing were cut from sced
s
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crystals and polished, taking special care to maintain planarity of the end

faces.

(2) Major Experimental Equipment Purchased

After the analysis of high temperature hardness data, it was found
that the temperature range for compression tests should approach 1200°C to
best evaluate any change in deformation mechanism with temperature. The
current experimental facilities were not found to be adequate for the
high temperature compression testing. The furnace which surrounds an
environmental chamber containing the compression fixture had a maximum
temperature capability of 1000°C but showed very slow heating rates
above 800°C. A new Applied Test System furnace was ordered and should be

in place during the first week of August.

(3) Changes in Key Personnel

None.

(4) Substantive Information Derived from Meetings

During the third quarter of this contract, contacts were made with the
Electronics Research Branch of the Wright Avionics Lab. Dennis Walters of
Device Growth and Characterization has been able to support us with GaAs
containing low boron concentrations (approximately 1 ppm and 0.1 ppm)
described earlier. Since the hardness testing requires little material,
plans were formulated to continue interaction with this group at Wright
Patterson in further characterization of the III-V materials.

Professor Jack Furdyna of Purdue University visited and toured our
facility on June 13, 1986. Discussions involved mechanical
characterization of the II-VI compounds, particularly the Cdl-anxTe system

which can be fabricated nearly across the entire CdTe-MnTe binary. Studies
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ey on II-VI compounds will be included in future studies if approved.

(5) Problems of Concern

el Visa problems as well as personal problems have slowed the arrival of
rm“: our second post-doctoral research associate, Dr. Ragnaw Rai, who is
currently at Lawrence Berkeley Laboratory. His visa application is now
el with the Immigration and Naturalization Service; however he has been

ga performing some microscopy on the GaAs crystals : the National Center for

Electron Microscopy at LBL.

Gyl (6) Fiscal Status

;?% (a) Amount currently provided for contract: $142,286
(b) Expenditures and commitments to 6/31/86:

iy (c) Amount needed to complete work:

(d) Estimated date of completion: 8/31/86
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RETi0 RETFiQC

FROJECT FINANCIAL SUMMARY

OFTION: 0i KEY: 7174636

FI KATHERINE T FARER
COFI JOHN F HIRTH
WEKETN 4 FFN 040006 DO WOOoDy
DESCRIFTION BUDGET EXF MONTH
®EFONSOR®
S & W -REL 10445 ,00 T21.32
S & W ~RTY 55750.00 29741 .45
FRINGE-REL 19465.00 135.46
FRINGE-RTY 122468.00 442.14
®*TOT FERS 80428.00 4270.37
REFORTS 17.924
FURCHD SRV 1000.00
SURBRCONTR 2000.00
MAT & SUFF 12500.00 44,22
OTHER D/C 200,00 21.76
EQUIF FUR
TRAVEL ~DOM 2000.00
=TOT DIR 98128.00 4354 ,29
IND COSTS 44158.00 1959.43
CSGH L00% OSU% L00% CSGE

SYS DATE

AF OFC SCI RES
F494620-85-C-0129

FA VENTRESCA
EXF TO DTE COMMITMENTS

2348.92
21348.07
1694.60
3158.44
So070 .00
125 .78
1460.60C

i6i4.8i1
446Q0.23

i589.75
40754.45
13338.01

0sus

IDC G 44

255.55
3558.464

35.03
498,214
4347 .45

2358, 43
7885.00

14590.68
3047.65

TOTE

/10786 TIME $4:58:%50
FROJ 717638 MFN 764277 MONTHLY DATA AS OF:
DEFT
1420

&/30/86
Sh - 9/08/85
ED 8/3i/84

45.00
UMNEN Rl

820.53
30843.27
235.37
8641.33
405410.50
L29. 71
4460 .60~
2000.09
8326.70
260.23~
7885.00-
480 .25
42785.97
22802.34 +

3908%.1¢8




RETL10 RETF41i0C FROJECT FINAMCIAL SUMMARY SYS DATE 7/40/846 TIME 14:58:50
OPTION: 04 KEY: 747636 FROJ 717636 MFN 764977 HONTHLY DATA AS OF: &/30/86
FI KATHERINE T FARER DEPT AF OFC SCI RES 5B 9/01/85
COFI  JOHN F HIRTH 1420 F47620-85-C-0129 ED  B/731786
WRSTN 4 RFN 060004 DO wWOoODY FA VENTRESCA IDC G 44 45.00
DESCRIFTION BRUDGET EXF MONTH EXF TO DTE COMMITMENTS UNEN EAL
**¥TOT SFON 142286.00 6343.72 39089.16 17608.53 65588, 31
CSG% L00% OSuz 00% CEGY aosus TOTH 39089.146




RETi3 RETF4i3C
OFTION: 4

COET
CODE
io0
102
110
112
ii2
112
130
132
132
i40
140
142
i42
142
i42

GENERAL LEDGER #%:
TRN SOURCE CAN
E REF =

OFEN
ITEM
337500
288263
337300
288263
288263
288263
2236465
Q07660
P076460
223645
223663
076460
9076460
074660
207660
CMD S
CMD 7

i

i

CD
2?0
20
20
?0
20
?0
20
90
?0
20
20
90
20
?0
20

EROWSE BACKWARD
BROWSE FORWARD

KEY :

L.60001
L&60001
L&0OOY
K&0004
Ké&0001
L4000
L.60001
L&000]
L.600041
L&0004
L.60001
L&6O0G .
L.60004
L6000
L.60001

210 717636

JUN
JUN
JUN
MAY
MAY
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JURN

SYSTEM DATE: 7/10/86 TIME: 14:59:04
MONTHLY DATA AS OF: &/30/84
OSURF TRANSACTIONS DISTRIRUTION SUMMARY

SUESIDARY ACCOUNT NO: 7417636

TRANMSACTION COST EXF  SFONR EXF

DESCRIFTION AMOUNT AMOUNT
16-30,86-MON-BASE SA 71i.73
0i-30, 846-MON-BASE SaA 2160.00
16-30,86-MON-RETIREN 99.584
8é LTD CHRG 84082387 3.92
86 INS CHRG 81082387 22.18
01-30, 86~-MON-RETIREN 296,14
0i-13,846-REL-BASE S§A 600 .00
23-30,846-REL-RASE TA 31.48
0i1-22,86-REL-BASE SA 89.44
01-4i5,846-REL-INS ACC 20.90
01i-415,86~-REL-RETIREN 84.00
23-30,86-REL-RETIREN 4,34
23-30,86~-REL-INS ACC 3.48
01-22,86-REL-RETIREN 12.29
01-22,846-REL~-INS ACC 10.45

ROLLUF
ROLLDOWN




RETi3 RETFi3C
OFTION:

COST
CODE
162
162
472
iv2

316
344
454
534

340

GENERAL. LEDGER #%:

ik REY: 210

210

OFEN TRN SOURCE CAN

ITEM

CMD 5
CMD 7

CDE REF #

90 L60044

?0 L&08B30
80

90 1.60004

NUMEBER
004472
004293
0044173
004294

021218

057535

Ti7636

SYSTEM DATE:

T/10/86 TIME: 14:59:42

MONTHLY DATA AS OF: &/30/86
OSURF TRANSACTIONS DISTRIBUTION SUMMARY
SUBSIDARY ACCOUNT NO: 717836

TRANSACTION COST EXF SPONR EXF

DESCRIFTION AMOUNT AMODUNT
FROL02 CIVIL ENG 5/86 66,48
FRO104 CIVIL ENG JUNE 86 33.24
FROLO2 CIVIL ENG 5/86 13.54
FRC104 CIVIL ENG JUNE 36 6.73
TOTAL FERSONNEL SERVICES 4270.37
STORES CHARGES - JUN 84 44,22
IB1543 TELE SERVICE 5/86 T.76
JUN REF CST CHGS i7.94
FEDERAL EXFRESS 14,00
TOTAL MATERIAL & SERVICE 83.92
COMFUTED IND-COST JUN 86 1959.43
TOTAL INDIRECT COST 1959.43
TOTAL FOR FPROJECT 6343.72

BROWSE RACKWARD
BROWSE FORWARD

ROLLUF
ROLL.DOWN
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RET12 RETFi2C FROJECT NUMEER: 717434 SYSTEM DATE 7/10/886 TIME i4:59:33
OFTION: 07 KEY: 7417634 MONTHLY DATA AS OF: &/30/84
FRINCIFAL INVESTIGATOR NAME: KATHERINE T FARER ADM NAME VENTRESCA
CO-FRINCIFAL INVESTIGATOR NAME: JOHN F HIRTH DO NAME WOODY
OUTSTANDING COMMITMENTS
COST PO-TA AFFT FO-TA VEN/EMF VENDOR/EMFLOYEE C/8 COMMIT SPON COMMIT
CODE NUMRER L. TR DATE NUMERER FIRST NAME AMOUNT AMOUNT
100 337500 F 9/7i5/86 ZF37500 JOHN F HIRTH 3558.646
110 337300 F 9/15/86 337500 JOHN P HIRTH 4938.214
132 907460 B 8/34/86 207460 LAUREN RAE WERLING 09 .55
142 9076460 B 8B/31/846 9074660 LAUREN RAE WERLING 32.03
TOTAL. FERSONNEL SERVICES 4347 .45
3ié 477830 3/18/848 KISTLER INSTRUMENT CORF. i378.43
3ié 481888 &6/06/786 ELLIS CERAMTEK, INC. 330.00
3i6 482484 &/24/86 STRUERS, INC. 325.00
346 482766 &/25/86 ALDRICH CHEMICAL CO INC 125.00
TOTAL MATERIAL & SERVICE 2338.43
614 482806 &/25/786 AFFLIED TEST SYSTEMS INC 7885.00
TOTAL EQUIFMENT TRBS5.00
TOTAL FOR FROJECT 14590.488
CMD 5 = RBROWSE BACKWARD ROLLUF
CMD 7 = RROWSE FORWAFRD ROLLDOWN
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